To assess the effectiveness and safety of switching the antidepressant formulation from immediate-release (IR) to controlled-release (CR) paroxetine in patients with major depressive disorder (MDD).
Introduction
Globally, more than 300 million people suffer from depression, a condition associated with poor social functioning and high mortality.
1 Clinical practice guidelines recommend using selective serotonin reuptake inhibitors (SSRIs) as a first-choice pharmacological option when treating patients with major depressive disorder (MDD). 2, 3 However, one-third of these patients do not achieve remission with the initial antidepressant. 4 In patients who have terminated treatment because of ineffectiveness or intolerability, switching to another antidepressant is recommended. compared with switching from one SSRI to another SSRI. However, although sequential antidepressant strategies have been assessed, the efficacy of switching drug formulation has not been completely evaluated. In a post hoc analysis evaluating a switch from extended-release venlafaxine to desvenlafaxine, the venlafaxine nonresponders exhibited improvement during the double-blinded period after changing to treatment with desvenlafaxine during the open-label period. 8 Although the switch was well tolerated, these results could have been associated with the change in study design (ie, double-blind to open-label), indicating that the effect of altering drug formulation has not been completely evaluated thus far.
Paroxetine is an SSRI available in both controlled-release (CR) and immediate-release (IR) formulations. Lower incidence of SSRI-induced gastrointestinal symptoms during early stage of treatment is expected with CR than IR formulation; this is possibly because of a degradable polymeric matrix (GEOMATRIX™) that permits slow dissolution and gradual drug release. [9] [10] [11] [12] In fact, Golden et al 10 reported that patients with depression taking CR paroxetine had significantly less nausea during 1 week after initiation of treatment than those taking IR paroxetine (14% vs 23%). The bioequivalence between CR and IR paroxetine has already been demonstrated, 13 and the clinical efficacy and safety of CR paroxetine for MDD treatment have been shown to be similar to those of escitalopram, which has the highest probability of inducing remission. 14, 15 However, although the effectiveness and safety of CR paroxetine have been established, sequential formulation change of paroxetine has not been sufficiently evaluated.
Thus, we conducted an open-label prospective study to evaluate the effectiveness and safety of switching from an IR to a CR paroxetine formulation among patients with MDD in a clinical setting.
Patients and methods
This single-arm, open-label, 8-week trial was conducted from June 2012 to October 2012 at five psychiatric hospitals and clinics in Tokyo and Fukushima, Japan. Outpatients aged 18 years who met the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision, criteria for MDD or MDD with an anxiety disorder and treated with a stable dose of IR paroxetine for at least 24 weeks were included. The exclusion criteria were diagnosed convulsive disorders, malignancy, personality disorders, substance abuse, depressive state caused by organic brain damage, and severe disorders of the liver, kidney, or circulation. We also excluded the following patients: those who were nursing or pregnant; those who had a strong suicidal tendency; those who were receiving other intensive forms of therapy, including cognitive behavioral therapy, psychodynamic psychotherapy, and electroconvulsive therapy; and/or those who had doses of concomitant drugs (excluding CR paroxetine) modified within the preceding 8 weeks.
The trial protocol was approved by the institutional review board of Himorogi Psychiatric Institute (Tokyo, Japan). All patients provided written informed consent before inclusion and after receiving a full description of the study (trial registration: UMIN-CTR, UMIN000010950). The patients were instructed to switch from IR to CR paroxetine at clinical visits. CR formulation was administered to patients at doses clinically equivalent to their prior IR dose (ie, 10 mg IR dose =12.5 mg CR dose). 13 After initiating therapy with CR paroxetine, the dosage was fixed for 8 weeks. During treatment, other intensive forms of therapy were prohibited, including cognitive behavioral therapy, psychodynamic psychotherapy, and electroconvulsive therapy. Use of adjunctive sedative-hypnotics that had been taken at baseline was allowed, while the use of new additional drugs was prohibited.
The primary clinical assessments pertaining to the drugswitching strategy were conducted at baseline (initiation of CR treatment) and at week 8 (study end point). Effectiveness was evaluated based on the Himorogi Self-Rating Depression Scale (HSDS) and the Himorogi Self-Rating Anxiety Scale (HSAS), 16, 17 which are 10-item self-rating questionnaires used to assess and monitor the severity of depression and anxiety (score range 0-39, with higher scores indicating more severe symptoms). Both scales were developed by the Himorogi Psychiatric Institute to make the evaluation of depression and anxiety symptoms easier and less timeconsuming for both patients and physicians. 16, 17 Research has shown a good correlation between the HSDS and the Japanese version of the Hamilton Rating Scale for Depression 17, 18 as well as between the HSAS and both Japanese versions of the Hamilton Anxiety Rating Scale 19 and the Sheehan PatientRated Anxiety Scale. Cronbach's alpha coefficients for the HSDS and the HSAS demonstrate acceptable reliabilities of 0.85 (95% confidence interval [CI], 0.82-0.88) and 0.87 (95% CI, 0.85-0.90), respectively. 16, 17 The Clinical Global Impression -Severity (CGI-S) scale was used at baseline and at week 8 to record patient symptoms. 20 The CGI-S describes a patient's overall clinical state as a "global impression" by the rater, and it correlates well with the established research drug efficacy scales (eg, Hamilton Rating Scale for Depression) across a wide range of psychiatric indications. 
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Paroxetine formulation switch in MDD Patient satisfaction and preference for CR paroxetine were assessed by graded patient questionnaires during interviews with the investigators. Satisfaction was rated as follows: very satisfied, moderately satisfied, slightly satisfied, neutral, slightly dissatisfied, moderately dissatisfied, and very dissatisfied. We calculated the satisfaction rate as the proportion of patients who were very, moderately, or slightly satisfied. Patient preference for CR paroxetine over the prior antidepressant was rated as follows: much better, moderately better, slightly better, similar, slightly worse, moderately worse, and much worse. 11 Finally, the safety of CR paroxetine was evaluated based on the reported adverse drug reactions (ADRs) and common laboratory test results during the study period.
We used SPSS Version 17.0 (SPSS Inc., Chicago, IL, USA) for all statistical analyses. Continuous variables were reported as mean ± standard deviation, and discrete variables were reported as numbers with percentages. The HSDS/HSAS total and subitem scores were analyzed using analysis of variance (ANOVA) and paired t-test, respectively. Two-tailed P-values of 0.05 were considered statistically significant. The CGI-S and medication satisfaction/preference questionnaire scores at week 8 were compared with those at baseline using a chi-square test.
Results
A total of 350 patients were screened, of whom 205 were eligible and enrolled in the study. Of these, 113 (55.1%) patients completed the switching intervention with sufficient adherence (Figure 1 ). The baseline characteristics are presented in Table 1 , and changes in the HSDS/HSAS scores from baseline to week 8 are summarized in Table 2 . Most patients were diagnosed as having MDD without comorbidities (68.1%, n=77). The most frequent initial dose of CR paroxetine was 25 mg/day (32.7%), followed by 12.5 (27.4%) and 50 (26.5%) mg/day.
The mean total HSDS scores were significantly reduced from 12.2 at baseline to 10.2 at week 8 (P0.001; ANOVA). CR formulation was superior to IR formulation for sleep disturbance (HSDS item 1), hyposexuality (HSDS item 5), disinclination (HSDS item 8), and lower satisfaction (HSDS item 10) (P0.05) ( Table 2 ). In addition, the distribution of HSDS severity categories (8W) was significantly better than that in HSDS (0W) (P0.001; chi-square test). Overall, 27 subjects (23.9%) showed improvement of at least one grade category, while 78 (69.0%) showed no category change and eight (7.1%) got worse (data shown in Table S1 ).
The mean total HSAS scores were significantly reduced from 12.7 at baseline to 11.2 at week 8 (P0.001; ANOVA).
CR paroxetine was superior to IR paroxetine for the following subitem scores: autonomic nerve (HSAS item 3), stress (HSAS item 5), anticipatory anxiety (HSAS item 7), and sleeping (HSAS item 8) (P0.05) ( Table 2) .
Changes in the CGI-S scores are presented in Figure 2 .
The severity of patient symptoms was compared between baseline and week 8, and there was a noticeable shift in favor of CR paroxetine, as reflected by CGI-S improvements at week 8 (P0.001; chi-square test). Similarly, there were greater satisfaction and preference associated with CR paroxetine compared with IR paroxetine (P0.001; chi-square 
Notes:
The study flow diagram shows the patient distribution in this study. a total of 350 patients agreed to switch the medication from ir to cr. Of these, 205 patients were enrolled. During the study period, 22 patients changed the dose, one prematurely dropped out because of the onset of adverse events, and three quit without clear reasons. a total of 179 patients completed the 8-week study with stable doses of cr paroxetine. however, 66 patients were excluded from the analysis because of poor adherence (80% of the theoretical total dosage). Abbreviations: ir, immediate release; cr, controlled release.
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Otsubo et al test; Figures 3 and 4) , with 68.7% of patients reporting as being satisfied with CR paroxetine at week 8.
ADRs were experienced by 14 (12.4%) patients. The most common ADRs were dry mouth, nausea and/or vomiting, somnolence and/or drowsiness, and wakefulness and/or arousal during sleep (n=2, 14.3% each). Out of the 205 enrolled patients, only one (0.49%) discontinued the treatment with CR paroxetine because of ADRs. Mean dosage of benzodiazepine was almost similar between baseline as well as IR period and 8 weeks after initiation of CR paroxetine (diazepam equivalent dosage was 10.2 and 10.1 mg/day, respectively) in analyzed subjects.
Discussion
In the present study, we evaluated the effectiveness and safety of switching the paroxetine formulation from IR to CR for the treatment of MDD in 113 outpatients. In addition, patient indicate the patients and P indicate median values at baseline and week 8, respectively. The vertical axis shows the severity of patient symptoms. There was a significant improvement by week 8 (P0.001; chi-square test), as shown by the change in medians from "mildly ill" for the immediate-release formulation to "borderline mentally ill" for the controlled-release formulation. 
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Paroxetine formulation switch in MDD satisfaction and preference for the formulation switch were also evaluated.
In clinical practice, if the first antidepressant is ineffective or the patient does not tolerate the drug, possible options include dosage escalation, introducing additional psychotropic drugs, or switching to another antidepressant. Each strategy has advantages and disadvantages. The patient's response to treatment can be partially facilitated by an increased dosage or augmentation strategies. Indeed, a recent report 24 indicated that not only tricyclic antidepressants but also SSRIs exhibit a dose-response relationship, which is as high as 250 mg for imipramine. Dosage escalation or use of adjunctive drugs may help to improve depressive symptoms; however, such therapies increase the risk of adverse events.
The effectiveness and safety of antidepressant-switching strategies have not been verified in comparison with continuing the initial antidepressant. 27 However, it is true that switching to another antidepressant could help avoid drugdrug interactions, decrease polypharmacy, and prevent lower drug adherence. However, this approach could also lead to a loss of a partial response to the initial drug. This is further compounded by the fact that there is no solid evidence that switching antidepressants is more effective than continuing with the initial antidepressant. 27 Further, although suggested target dose ranges exist when switching between or adding antidepressants, it is important to consider that there are no gold standard methods for judging dose equivalence when changing antidepressants. 25, 26 Given the risks associated with switching medication, changing only the drug formulation could be a safer method for managing the failure of the initial treatment. The results of the present study suggest that switching to a CR formulation of paroxetine can improve treatment effectiveness, while maintaining the partial response associated with the IR formulation. This may be because the change in formulation has less of an effect on the mechanism of action, and therefore maintains the drug's effectiveness. Although the effectiveness of switching to a CR formulation could not be confirmed in this single-arm open-label study, the results indicate that switching the drug formulation could be a safe option following an unsuccessful initial treatment of MDD.
The incidence of ADRs was 12.4% in this study, which is comparable to the results of a recent report regarding the safety and effectiveness of CR paroxetine in 3,213 Japanese patients with depression who switched from antidepressants of other classes (11.2%). 11 Further, the incidence of ADRs during IR paroxetine use has been reported as 22.4% (1,453 in 6,482 subjects) in similar post-marketing surveillance of patients with depression, panic disorder, obsessive-compulsive disorder, and social anxiety disorder in Japan;
35 however, the survey for CR paroxetine only included depressive patients. The reported incidence of somnolence and nausea was also consistent with that reported in previous studies. 9, 11 Moreover, patient satisfaction at week 8 was good, which was also consistent with that of a post-marketing surveillance study of CR paroxetine (68.7% vs 69.8%). 11 As suggested by Kato et al, 11 the reason for the low incidence of ADRs is the prolonged exposure to paroxetine (IR treatment for 6 months) before switching to CR formulation. This is because several adverse reactions that cause the premature discontinuation of SSRIs tend to occur during the early stages of treatment. 28, 29 Similarly, the safety and satisfaction results could have resulted from the properties of the CR formulation itself. In contrast to the IR formulation, CR paroxetine is gradually absorbed from the gastrointestinal tract, and therefore has less pronounced fluctuations in the peak and trough blood concentrations. Consequently, reduced ADRs and improved tolerability could have been related to the benefits of the CR formulation. Indeed, adherence to CR paroxetine in anxiety disorders has been reported to be higher than that of IR paroxetine. 30 Aljumah et al reported that patient satisfaction with antidepressants was positively correlated with their adherence; 31 however, further investigation is required to confirm whether patient satisfaction with CR formulation can positively affect drug adherence and long-term treatment outcomes.
We revealed that switching from IR to CR formulation improved the satisfaction with antidepressants. However, it has been suggested that satisfaction or quality of life was affected by depressive states. 32 In fact, Satisfaction with Study Medication 
960
Otsubo et al Question at week 8 showed a statistically significant correlation with HSDS at week 8 (r=−0.24, P0.05). Therefore, the change of satisfaction with CR formulation may be caused secondarily by the improvement in depressive symptoms.
To evaluate the influence of the presence of comorbidity, we compared MDD subjects with comorbidity to those without comorbidity. The no-comorbidity group showed greater improvement in depressive and anxiety symptoms than the comorbidity group (HSDS sores: −2.32 vs −1.31; HSAS scores: −1.92 vs −1.44), although the comparisons were not statistically significant (P=0.32 and P=0.60, respectively). This may be due to the lack of power of the statistical analysis (comorbidity group: n=77; no-comorbidity group: n=36); however, the result was consistent with those of previous reports that MDD subjects with comorbidity respond poorly to pharmacotherapy.
33
Limitations
The current study has several limitations: 1) We did not include a control group, and the inclusion of either a control group or a crossover study design could have allowed for a more in-depth analysis of drug effectiveness and safety (eg, comparing the sequential use of CR paroxetine after IR paroxetine with continuous use of IR paroxetine). However, we enrolled patients who had residual MDD symptoms after more than 6 months of IR paroxetine use (the mean HSDS score was 12.22 at baseline), making it less likely that symptoms would improve if the patients continued to receive IR therapy. 2) We used patient-rated depression and anxiety scores as the primary effectiveness end point, and although they more accurately reflect the patients' inner mood status, they lack objectivity. 3) We excluded 66 (32.2%) of 205 subjects who enrolled in this study because of poor adherence (taking less than 80% of their prescribed CR paroxetine). This was because the primary purpose of this study was to evaluate drug effectiveness and safety in patients who had received a consistent dose for a sufficient duration. The decision to exclude those subjects was arguable because a high attrition rate reduces the power, precision, and generalizability of a study's results. To evaluate the influences of attrition, we conducted a comparison of the included and excluded patients by comparing the results of the per-protocol set and intention-to-treat analysis. In addition, the consistency of the results in both data sets was verified by our findings of no differences in background characteristics (eg, gender or age), rate of discontinuation because of ADRs, and satisfaction with the formulation switch, and by our finding of similar improvements of symptoms and satisfaction (results are shown in Tables S2-S9) . Furthermore, the nonadherence rate was consistent with those reported in past clinical studies; antidepressant nonadherence rates in psychiatric populations have been reported to range from 13% to 55.7%, 22 with a 1-month nonadherence rate of 48.1%. 23 In future studies, strategies to handle the dropouts should be taken to reduce attrition rates, for example, by adding "poor adherence of prior antidepressants" to primary exclusion criteria, or by providing reimbursement or transportation compensation at each visit. 4) The open nature of the study, with patients aware of the formulation switch, could have led the patients to expect better clinical efficacy. Therefore, the improvements observed in this study could have been caused by psychological effects of changing drugs, including the response of physicians. Thus, to confirm our results, a double-blinded and randomized controlled trial is required.
Conclusion
Our study results indicate that switching the drug formulation could be a useful option when an initial antidepressant is insufficient to improve the patient's symptoms of depression. Other studies have shown CR paroxetine to be superior to IR paroxetine, based on the findings that it is better tolerated, is more efficacious, and is associated with fewer ADRs, improved symptoms of depression and anxiety, and is associated with lower medical costs. 34 Satisfaction with paroxetine also improved in approximately 70% of the patients after changing to the CR treatment. Given these favorable results, switching from IR to CR paroxetine should be considered in clinical practice for patients with MDD who have had a partial response to IR paroxetine or for those suffering from ADRs.
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